Incentives, Team Production, Transaction Costs, and the Optimal Contract: Estimates of an Agency Model using Payroll Records by Christopher Ferrall & Bruce Shearer
QED
Queen’s Economics Department Working Paper No. 908
Incentives and Transaction Costs Within the Firm:































Figure 2. Stepwise Approximate Optimal Incentive Contract
output
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.45   TABLE 1.
 BONUS PAYMENTS TO MINERS AND MUCKERS: 1927-1928
 POSITIVE BONUSES PER SHIFT TOTAL BONUS WORKERS     SHIFTS WORKED
PROP= PROP AVG. MUCKER MINER
MAX MIN STDEV AVG $0.50 RECD SHIFTS TOTAL RATIO TOTAL TOTAL MONTH
1.04 0.01 0.19 0.16 0.04 0.48 29.3 130 1.68 2389 1422 1
0.46 0.02 0.10 0.09 0.08 0.59 27.6 130 1.66 2241 1349 2
0.51 0.02 0.11 0.12 0.06 0.71 29.3 126 1.53 2236 1462 3
0.60 0.02 0.14 0.12 0.04 0.67 27.9 99 1.79 1769 991 4
0.59 0.02 0.15 0.13 0.10 0.70 29.7 100 1.65 1852 1120 5
0.64 0.02 0.14 0.13 0.05 0.72 29.4 120 1.46 2098 1433 6
2.38 0.02 0.42 0.22 0.06 0.79 29.5 112 1.73 2091 1212 7
0.52 0.02 0.12 0.12 0.08 0.82 29.7 105 1.77 1996 1127 8
0.95 0.02 0.23 0.19 0.05 0.68 28.7 109 1.68 1961 1169 9
0.61 0.02 0.12 0.11 0.06 0.74 29.1 113 1.33 1874 1414 10
0.74 0.02 0.20 0.18 0.04 0.56 28.8 101 1.69 1824 1082 11
0.63 0.02 0.17 0.19 0.04 0.53 28.8 85 1.59 1500 946 12
0.84 0.02 0.21 0.19 0.02 0.61 29.9 100 1.71 1886 1103 13
1.40 0.02 0.28 0.23 0.04 0.81 28.1 95 2.19 1833 838 14
1.43 0.02 0.24 0.20 0.08 0.68 29.1 90 2.01 1749 872 15
2.06 0.02 0.39 0.19 0.09 0.68 28.3 80 1.98 1503 759 16
1.02 0.02 0.22 0.17 0.07 0.59 29.9 85 1.75 1616 923 17
0.83 0.02 0.16 0.14 0.09 0.61 28.4 94 2.14 1823 850 18
1.03 0.02 0.23 0.17 0.07 0.67 27.1 70 2.33 1327 569 19
0.70 0.00 0.19 0.17 0.01 0.61 28.5 80 1.89 1492 790 20
1.15 0.02 0.31 0.23 0.06 0.52 27.9 87 2.12 1648 779 21
1.03 0.02 0.27 0.20 0.07 0.65 29.7 97 1.64 1793 1090 22
1.52 0.02 0.25 0.22 0.06 0.59 28.8 110 1.46 1882 1288 23
1.14 0.02 0.28 0.23 0.08 0.64 28.6 83 1.68 1490 885 24
0.99 0.02 0.21 0.17 0.06 0.65 28.84 100 1.77 1828 1061 AVG
Notes: Month 1 = January, 1927.  Bonues are expressed in dollars, and are based on workers with 25 or
more shifts in each month.  Workers is the total number of miners and muckers working 25 or more shifts. TABLE 2.
MAXIMUM LIKELIHOOD ESTIMATES OF UNRESTRICTED MODEL
PERIOD:
12 11 10 9 8 7 6 5 4 3 2 1 VALUE
* 0.11 * 0.16 * 0.17 * 0.14 * 0.12 * 0.07 * 0.08 * 0.10 * 0.12 * 0.10 * 0.08 * 0.13 ψ
(0.02) (0.05) (0.04) (0.03) (0.02) (0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.03)
* 5.78 * 4.17 * 3.27 * 5.06 * 4.59 * 8.55 * 9.88 * 5.40 * 3.13 * 5.81 * 7.63 * 6.54 αχ/3
(1.67) (1.40) (1.15) (1.54) (1.26) (2.39) (3.02) (1.50) (0.79) (1.57) (2.14) (1.69)
* 1.03 * 1.18 * 1.13 * 0.92 * 0.98 * 0.74 * 0.75 * 0.76 * 0.88 * 0.69 * 0.59 * 0.76 σ




  5.0   6.1   10.4   3.2   1.8   3.2   3.3   8.4 * 34.5   4.7 * 13.6   5.2 χ2
* 99.4 Total
Notes:  Estimated standard errors are in ().
The chi squared test statistic for fitting the bonus distribution is defined in equation (17).  
* indicates value of test statistic is significant at 1% level.TABLE 3.
MAXIMUM LIKELIHOOD ESTIMATES OF STRUCTURAL PARAMETERS
PERIOD
12 11 10 9 8 7 6 5 4 3 2 1 VALUE
* 0.85 * 0.92 * 0.83 * 0.81 * 0.74 * 0.62 * 0.84 * 0.59 * 0.58 * 0.57 * 0.54 * 0.87 σ
(0.09) (0.09) (0.10) (0.08) (0.07) (0.05) (0.09) (0.05) (0.04) (0.05) (0.05) (0.08)
0.00 -0.12   -0.16   -0.12   0.01   0.22   0.04   0.04   0.03   0.00   0.03   -0.23 µ
(0.13) (0.12) (0.12) (0.11) (0.10) (0.12) (0.10) (0.09) (0.09) (0.09) (0.12)
0.16 0.16 0.16 0.16 0.17 0.17 0.16 0.18 0.18 0.18 0.18 0.16 α/3
19.73 16.80 14.76 15.47 18.93 27.31 21.08 20.13 19.88 18.99 20.21 13.35 x








  6.9   4.8   12.7   4.1   4.2   3.2   8.9   4.9 * 38.9   6.1   12.9   10.1 χ2
117.9 Total
Note: standard errors in (). * indicates test significant at 1% level.  Parameters without standard errors were fixed or 
depend on estimated parameters.  r  is converted to a per shift value by dividing by 25 (shifts per month).TABLE 4.
EXPECTED PROFITS UNDER ALTERNATIVE COMPENSATION SCHEME
RELATIVE E[PROFITS] PAY METHOD ENVIRONMENT
1.00 48.87 Optimal Contract Full Information  (1)
0.61 29.69 Optimal Contract Incomplete Information  (2)
0.38 18.47 Two Bonus Rates Incomplete Information  (3)
0.34 16.62 Linear Bonus Incomplete Information  (4)
0.32 15.55 Piece Rate Incomplete Information  (5)
Note:  Values are averages over twelve two month periods, except row (2) 
which is computed using estimates for the data in period 12.